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A balanced incomplete block design with parameters (16, 24, 9, 6, 3) is
described in which every pair of blocks intersects in at most three varieties .
However, the design cannot be extended to a symmetric design with parameters
(25, 25, 9, 9, 3) .
The following are the blocks of a balanced incomplete block design
with v= 16, b = 24, r = 9, k = 6, and A=3 .
The parameters of this design are those of a residual design of a sym-
metric design with parameters (25, 25, 9, 9, 3) . However, the design cannot
be extended to a (25, 25, 9, 9, 3)-design . For, it is easy to check that the
first six blocks cannot be enlarged, each by three varieties from a set of
nine new varieties, so that any two of the enlarged blocks intersect in
three varieties .
Unlike the Bhattacharya-type designs with parameters (16, 24, 9, 6, 3),
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1 . 2, 6, 8, 12, 15, 16 13 . 1,4, 10, 12, 13, 16
2 . 3, 4, 5, 8, 9, 10 14 . 2, 4, 7, 9, 12, 14
3 . 6, 7, 8, 9, 12, 13 15 . 3, 5, 9, 11, 12, 16
4 . 2, 5, 8, 10, 14, 16 16 . 1, 2, 9, 10, 13, 15
5 . 1, 3, 7, 8, 15, 16 17 . 1,4, 6, 11, 14, 16
6 . 1, 5, 7, 8, 11, 13 18 . 1, 2, 3, 5, 6, 12
7 . 5, 6, 7, 10, 14, 15 19 . 2, 3, 6, 10, 11, 13
8 . 5, 11, 12, 13, 14, 15 20 . 1, 3, 7, 10, 12, 14
9 . 1, 2, 8, 9, 11, 14 21 . 2, 4, 5, 7, 13, 16
10 . 3, 9, 13, 14, 15, 16 22 . 6, 7, 9, 10, 11, 16
11 . 3, 4, 6, 8, 13, 14 23 . 2, 3, 4, 7, 11, 15




in which there are pairs of blocks which intersect in four varieties [1, 3],
any two blocks of the present design intersect in at most three varieties .
This latter condition, which is obviously necessary for extendability to a
(25, 25, 9, 9, 3)-symmetric design, is therefore not sufficient . Because of
the work of Singhi and Shrikhande [4], this insufficiency must be due to the
small number of varieties on each block .
All of the blocks of the present design also satisfy the following regularity
condition and are classified as Type II blocks by Lawless [2] .
Each block intersects five other blocks in three varieties, three other blocks
in one variety, and the remaining blocks in two varieties .
The automorphism group of the design consists of the identity alone .
One way of seeing this is to construct a graph whose nodes are the blocks .
Two nodes are adjacent if the blocks intersect in exactly one variety .
By examining the location of 3-cliques in the graph it can be quickly
checked that the only graph automorphism is the identity . Hence, any
automorphism of the design is the identity on blocks . Knowing that,
it is easy to check that any automorphism of the design is the identity on
varieties, too .
The design was found by an IBM 370/165 computer using a Fortran
program written by the author . The running time was about six seconds .
Thanks are due to the Ohio State University Instruction and Research
Computer Center and to the Ohio State University Statistics Laboratory
for the use of their facilities .
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